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(54) NETWORK CONNECTION APPARATUS AND NETWORK SYSTEM USING THIS 



(57) A scanner (1 ) and a printer (2) each includes a 
network interface unit (11/21) for exchanging data with 
a network (7), an apparatus informalion interpretation 
unit (1 2/22) for interpreting information from other appa- 
ratuses, an apparatus information updating unit (13/23) 
for updating apparatus informalion based on this inter- 
pretation, and a functional information storing unit 
(14/24) for storing in advance functional information of 



its own apparatus. For example, when a printer (2) is 
newly connected to a network (7) to which a scanner (1 ) 
is already connected, the printer (2) broadcasts func- 
tional Information of its own apparatus stored in the func- 
tion storing unit (24) by means of the network interface 
unit (21). The scanner (1) recognizes that a new appa- 
ratus has been connected and the functions oi the new 
apparatus through the apparatus information interpre- 
tation unit (12) that interprets this information. 
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Description 

Technical Field 

[0001] The present invention relates to a network con- 
nection apparatus capable of providing services only by 
being connected directly lo a network without the need 
tor a server. 

Background Art 

[0002] Recently, it has been considered to use house- 
hold electrical appliances thai are connected lo a not- 
work such as the Internet. For instance, a microwave, 
etc. connected lo the Internet and operable by down- 
loading a recipe has appeared on the market. Such a 
trend is becoming more remarkable with the advent of 
the network era, and various kinds of household electri- 
cal appliances are being connected to a network via a 
telephone line, etc. 

[0003] The standardization, etc. of a method for con- 
necting various household electrical appliances has 
been considered by various standardization groups and 
the standardization of physical connection protocol for 
various household electrical appliances is carried out. 
However, the content of services actually provided and 
the format of data to be sent and received between 
household electrical appliance s have not been decided 
and are dependent upon each equipment. 
[0004] Furthermore, in the field of so-called white 
goods such as conventional home use cooking devices, 
a connection service via a network has not been con- 
sidered because such goods basically operate and 
function as a product by itself. 

[0005] Furthermore, conventionally, in order to realize 
a service through network connection, a device called 
a server for carrying out an integrated management was 
required. Figure 45 shows an example of a conventional 
configuration. As shown in Figure 45, a conventional 
network configuration necessarily includes a Lookup 
service server 703 for registering and managing the 
content of a service of each apparatus connected to a 
network 702. The Lookup service server 7C3 carries out 
collective management of various services and 
processing of registering and request etc. of new serv- 
ices. 

[0006] When a service provider 700 for providing 
services is connected to a network 702, first, it broad- 
casts the content of services to be provided via the net- 
work 702. Thereby, the Lookup service server 703 reg- 
isters the presence of the service provider 700 and the 
service content thereof. 

[0007] When the service is requested by a client 701 , 
the Lookup service server 703 introduces the service 
provider 700 for providing the requested service based 
on the registered service content. Thereby, the service 
receiver {the client 701) and the service provider (the 
service provider 700) are known to each other. As a re- 
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suit, the client 701 can receive the provided services by 
using the introduced service provider 700. 
[0008] Furthermore, an enormous amount o? informa- 
tion is present on the Internet and the absolute amount 

s of information valuable for a user is increasing. There- 
fore, if the user uses the information on the Internet well, 
it is possible to obtain various kinds of interesting infor- 
mation efficiently. However, at the same time, since the 
amount of unnecessary information also is increasing, 

'0 an information distribution system connecting the infor- 
mation sender (the service provider side) and the infor- 
mation receiver (the service user side) in good balance 
has boon needed. 

[0009] However, a network connection apparatus 
is such as a conventional housohoid electrical appliance 
or an audio equipment, etc required a household inte- 
grated management system called a server, and oper- 
ation, coordination, sensing, data collection, etc. were 
carried out collectively by this server. 
20 [0010] Thus, conventional network connection appa- 
ratuses have a plurality of problems as follows because 
the server is required. 

[0011] Firstly, since the apparatus called a server 
generally is constituted by a computer, etc.. it is neces- 

25 sary to set a computer itself in advance. Furthermore, a 
new computer has to be set every time a new apparatus 
is added. Secondly, when the server is out of order, even 
if each apparatus is not out of order, the whole apparatus 
cannot operate, and thus the entire network apparatus 

so cannot operate Thirdly, power Is not always supplied to 
household electrical appliances. When the power of the 
sen/er is down, the network apparatus as a whole can- 
not operate. 

[0012] Therefore, It Is an object of the present Inven- 
ts tion lo provide a network connection apparatuses capa- 
ble of providing new services or functions only by being 
connected to a network without using an integrated 
management system called a server. 

->o Disclosure of the invention 

[0013] In order to achieve the above-mentioned ob- 
ject, a network connection apparatus according to the 
present invention is connected to the other network con- 

45 neclion apparatus via a radio or a cable communication 
line to configure a network, including: an interface unit 
for sending and receiving data via the communication 
line; an apparatus information storing unit for storing In- 
formation of its own apparatus: and an apparatus infor- 

so matton interpretation unit for interpreting inform ation of 
the other network connection app aratus received by the 
interface unit; wherein the network connection appara- 
tus, when it is connected to the network, notifies the eth- 
er network connection apparatus connected to the n.et- 

55 work of the information o? its own apparatus stored in 
the apparatus information storing unit, via the interface 
unit. 

[0014] According to this configuration, each network 



3 



EP 1 239 372 A1 



connection apparatus, when it is connected to the not- 
work, notifies the other network connection apparatus 
ot the information of its own apparatus stored in the ap- 
paratus information storing unit. On the other hand, the 
other network connection apparatus receives the infor- 
mation from the newly connected network connection 
app aratus and interprets it, so that they can recognise 
that a new network connection apparatus is connected 
additionally to the network. Thus, it is possible to provide 
a network connection apparatus that can be intercon- 
nected to the other network connection apparatus only 
by connecting each network connection apparatus to a 
communication line. 

[0015] In the above-mentioned network connection 
apparatus, it is preferable that the inform ation of its own 
apparatus includes an apparatus identifier to be used 
by the apparatus of its own. and the apparatus informa- 
tion interpretation unit has an identifier interpretation 
unit for interpreting the apparatus identifier notified from 
the other network connection apparatuses. 
[001S] According to this configuration, the network 
connection apparatus newly connecte d to the network 
notifies the other network connection apparatus of the 
apparatus identifier that the apparatus of its own uses, 
and the other network connection apparatuses interpret 
this apparatus identifier in the Identifier interpretation 
unit of the apparatus information interpretation unit and 
thereby It can recognize the apparatus identifier of the 
newly connecte d network connection apparatus. Thus, 
without the need for a server, all the other apparatuses 
connected to the network can recognize the apparatus 
identifier of each network connection apparatus. 
[0017] In the above-mentioned network connection 
apparatus, It Is preferable that the network connection 
apparatus, when it is connected to the network, arbitrar- 
ily selects an apparatus identifier to be used by the ap- 
paratus of its own and sends it via the interface unit, and 
when the apparatus information interpretation unit judg- 
es that the apparatus identifier is not used by any other 
network connection apparatuses in the network, the ap- 
paratus identifier is determined to be an apparatus iden- 
tifier of its own apparatus. 

[0018] According to this configuration, without the 
need for a server, an apparatus newly connected lo the 
network autonomously can select an apparatus identi- 
fier that is not used by the other networ k connection ap- 
paratuses. 

[0019] In the above-mentioned network connection 
apparatus, it is preferable that the information of its own 
apparatus include function information of its own appa- 
ratus, and the apparatus information interpretation unit 
include a function interpretation unit for interpreting the 
function information of the other network connection ap- 
paratuses sent from the other network connection ap- 
paratuses. 

[0020] According to this configuration, the apparatus 
newly connected to the network notifies the other net- 
work connection apparatuses of the function information 



of its own apparatus, and the other network connection 
apparatuses can recognize what function the newly con- 
nected network connection apparatus has by interpret- 
ing the function information in the function interpretation 

5 unit of the apparatus informaticn-interpretaiior: unit. 
Thus, without the need for a server, all the othei appa- 
ratuses connected lo the network can recogni/e the 
function of each network connection apparatus. 
[0021] It is preferable that the above-mentioned nei- 

*o work connection apparatus further includes an informa- 
tion providing unit for providing information, wherein in- 
formation of the service that the function interpretation 
unit judges to ba providabio based on the rosult of the 
interpretation of the function information from the other 

»5 network connection apparatuses is provided by the in- 
formation providing unit. 

[0022] According to this configuration, the function in- 
terpretation unit of each network connection apparatus 
judges the providabie service based on the function in- 

20 formation from fhe other network connection apparatus- 
es and provides the information of the service by the 
information providing unit. Thus, it is possible to judge 
autonomously the services that newly can be provided 
and to provide the same to a user. 

25 [0023] In the above-mentioned network connection 
apparatus, it is preferable that the function information 
is defined by the input/output relationship of the network 
connection apparatus itself and the network. 
[0024] According to this configuration, the function in- 

30 formation of each network connection apparatus is de- 
fined by the input/output relationship of the network con- 
nection apparatus and the network, thereby each net- 
work connection apparatus recognizes the function of 
the other network connection apparatuses only from the 

35 viewpoint of what is Input from the network and what is 
output to the network, in order to maintain the compat- 
ibility between the network connection apparatuses, it 
is sufficient that only this input/output relationship is rec- 
ognized and it is not necessary to recognize the detailed 

40 attribution of each apparatus. Thus, it is possible to im- 
prove the compatibility of tho network connection appa- 
ratuses and the expandability of the network. 
[0G25] In the above-mentioned network connection 
apparatus, it is preferable that the network connection 

•>s apparatus further includes a service definition storing 
unitfor storing the service definition information defining 
the service by the input/output relationship, wherein Ihe 
function interpretation unit determines whelherthe com- 
bination of the Input/output relationship of the function 

so information of its own apparatus and Ihe input/output re- 
lationship of the other network connection apparatuses 
matches to the input/output relationship of the service 
definition information, thereby determining whether the 
service can be provided. 

55 [0C26] According to this configuration, for example, it 
is shown that if a service in which contents cl are input 
and contents c3 are output is defined as the input/output 
relationship of cl and c3 : a network connection appara- 
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tus having the input contents c1 and She output contents 
c2 can realize this service in cooperation with the other 
network connection apparatuses having the input con- 
tents c2 and the output contents c3. Thus, without the 
need for a server, each network connection apparatus 
can realise the cooperative service with the other net- 
work connection apparatuses autonomously. 
[0027] In the above-mentioned network connection 
apparatus, it is preferable that the interface unit, the ap- 
paratus information unit and the apparatus information 
interpretation unit arc hardware mounted on one semi- 
conductor chip, . 

[0028] According to this configuration, since it is pos- 
sible to connect each network connection apparatus by 
a chip having the same hardware configuration, the in- 
terconnecting property can he improved, 
[0029] Furthermore, in order to achieve the above- 
mentioned object, a network system of the present in- 
vention includes a plurality of network connection appa- 
ratuses that are connected at any time via a radio or a 
cable communication line, wherein each network con- 
nection apparatus includes an interface unit for sending 
and receiving data via the communication line, an ap- 
paratus information storing unit for storing the informa- 
tion of its own apparatus and an apparatus information 
interpretation unit for interpreting information of the oth- 
er network connection apparatus received by the inter- 
face unit; when one network connection apparatus is 
connected to the network system, the interface unit of 
the network connection apparatus notifies the other net- 
work connection apparatus previously connected to the 
network system of the information of Its own apparatus 
stored in the apparatus information storing unit; and in 
the other network connection apparatus, the apparatus 
information interpretation unit interprets the notified in- 
formation and recognizes that the one network connec- 
tion apparatus is connected newly to the network sys- 
tem.- 

[0030] According to this configuration, when one net- 
work connection apparatus is connected newly to the 
network, this network connection apparatus notifies the 
other network connection apparatuses of the informa- 
tion of its own apparatus, while the other network con- 
nection apparatuses interpret the information from the 
newly connected network connection apparatus, and 
thereby recognize that a new network connection appa- 
ratus is connected additionally to the network. Thus, 
without the need for a server, by only connecting each 
network connection apparatus to a communication line, 
a network capable of interconnecting the network con- 
nection apparatuses can be provided: 
[0031] In the above mentioned network system, it is 
preferable that the information of its own apparatus no- 
tified by the one network connection apparatus includes 
an apparatus identifier to be used by the apparatus, 
wherein in the other network connection apparatus, the 
apparatus information interpretation unit interprets the 
apparatus identifier sent from the one network connec- 



tion apparatus, and thereby the apparatus identifier of 
the one network connection apparatus is recognized. 
[0032] According to this configuration, the network 
connection apparatus newly connected to the network 

5 notifies the other network connection apparatuses of She 
apparatus identifier to be used by its own apparatus, and 
the other network connection apparatuses can recog- 
nize the apparatus identifier of the newly connected net- 
work connection apparatus by interpreting this appara- 

to tus identifier in the identifier interpretation unit of the ap- 
paratus information interpretation unit. Thus, without the 
ncod for a server, all tho network connection apparatus- 
es on the network can recognize the apparatus identifier 
of the newly connected network connection apparatus. 

is [0033] In the above-mentioned network system, it is 
preferable that in the one network connection appara- 
tus, the interface unit arbitrarily selects an apparatus 
identifier to be used by Ihe apparatus itself and sends 
the same, the other network connection apparatus, in 

20 the case where it uses the apparatus identifier, notifies 
the one network connection apparatus that the appara- 
tus identifier is used, and when the one network con- 
nection apparatus does not receive the notification by 
any of the other network connection apparatus, the ap- 

25 paratus idenlifier is determined to be the apparatus 
identifier to be used by the apparatus itself. 
[0034] According to this configuration, without Ihe 
need for a server, it is possible to autonomously provide 
the apparatus that is a newly connected to the network 

30 with an apparatus identifier that is not used by the other 
network connection apparatuses. 
[0035] In the above-mentioned network system, it is 
preferable that the information of its own apparatus no- 
tified by the one network apparatus includes the function 

3$ information of its own apparatus, and in the other net- 
Work connection apparatus, the apparatus Information 
interpretation unit interprets the apparatus identifier 
sent from the one network connection apparatus, and 
thereby the apparatus identifier of the one network con- 

•*o ncction apparatus is recognized. 

[0036] According to this configuration, the network 
connection apparatus newly connected to the network 
notifies the other network connection apparatuses of ihe 
function information of its own apparatus, and the other 

45 network connection apparatuses recognize what func- 
tion this newly connected network connection apparatus 
has by interpreting this function information in the func- 
tion interpretation unit in the apparatus information in- 
terpretation unit. Thus, without the need for a server, all 

so the network connection apparatuses connected to the 
network can recognize the function of each of the con- 
nected network connection apparatuses. 
[0037] In the aoove-mentioned network system, it is 
preferable that at least one of the network connection 

55 apparatuses includes an information providing unit for 
providing information, and information of the service that 
the function interpretation unit judges to be providable 
based on the result of the interpretation of the function 
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information from the other network connection appara- 
tus is provided by the information providing unit. 
[0038] According to this configuration, the function in- 
terpretation unit of each network connection apparatus 
judges the service that can be provided based on the 
[unction information from the other network connection 
apparatuses, and provides Iho information of the service 
by the information providing unit. Thus, when a now net- 
work connection apparatus is connected, the service 
that can newly be provided, judged autonomously and 
provided to a user without the need for a server. 
[0039] In the above mentioned network system, it is 
preferable that the network connection apparatus hav- 
ing the information providing unit includes a user inter- 
face unit storing a unified format of a user interface and 
provides the content of the information notified by the 
other network connection apparatus in accordance with 
the unified format. 

[0040] According to this configuration, even in the 
case where various networ* connection apparatuses 
are connected, it is possible to construct uniformly the 
interface for a user. 

[0041] In the above-mentioned network system, it is 
preferable that the function information is defined by the 
input/output relationship of the network connection ap- 
paratus and the network system. 
[0042] According to this configuration , since the func- 
tion information of each network connection apparatus 
is defined by the input/output relationship of the network 
connection apparatus and the network, each network 
connection apparatus recognizes the function of the oth- 
er network connection apparatuses only from the view- 
point of what Is input from the network and what is output 
to the network. In order to maintain the compatibility be- 
tween the network connection apparatuses, it is suffi- 
cient that only this input/output relationship is recog- 
nized and it is not necessary to recognize the detailed 
attribution of each apparatus. Thus, it is possible to im- 
prove the compatibility of the network connection appa- 
ratus and expandability of the network. 
[0043] In the above-mentioned network system, it is 
preferable that at least one of the network connection 
apparatuses includes a service definition storing unit for 
storing the service definition information defining the 
service by the input/output relationship, wherein the 
function interpretation unit determines whetherthe com- 
bination of the input/output relationship of the function 
information of its own apparatus and the input/output re- 
lationship of the other network connection apparatuses 
matches to the input/output relationship of the service 
definition information, thereby aetermining whether the 
service can be provided. 

[0044] According to this configuration, for example ; it 
is shown that if a service in which contents d are input 
and contents c3 are output is defined ss the input/output 
relationship of c1 and c3, a network connection appara- 
tus having the input contents c1 and the output contents 
c2 can realize this service in cooperation with the other 



network connection apparatuses having the input con- 
tents c2 and the output contents c3. Thus, without the 
need for a server each network connection apparatus 
can realize the cooperative service with the other net- 

s work connection apparatuses autonomously. 

[0045] In the above-mentioned network system, it is 
preferable that at least one of the network connection 
apparatuses includes an outside interface unit for ex- 
changing data with an outside network, and network 

10 connection apparatus mediates the service provided by 
ttio outside network to the other connection apparatus. 
[0046] According to this configuration, it is possible to 
use the service provided by the outside network. 
[0047] In the above-mentioned network system, it is 

is preferable that at least one of the network connection 
apparatuses includes the ouisido interface unit for ex- 
changing data with an outside network, and the network- 
connection apparatus searches necessary service in 
the outside network. 

so [0048] According to this configuration, it is possible to 
search and use the services provide d in the outside net- 
work. 

Brief Description of Drawings 

25 

[0049] 

Figure 1 is a block diagram showing a configuration 
of software of each network connection apparatus 
30 in a first embodiment of the present invention. 

Figure 2 is a view to illustrate a configuration of 
hardware of each of the network connection appa- 
ratus. 

Figure 3 fs a view to illustrate an example of a func- 
35 tion definition description of a printer. 

Figure 4 is a view to illustrate an example of a func- 
tion definition description of a scanner. 
Figure 5 is a view to illustrate a service-related de- 
scription of "copy" that is a cooperative service. 
-to Figure 6 is a view to illustrate a change in a display 
state of a liquid crystal panel of a scanner when a 

Figure 7 is a view to illustrate a configuration of 
hardware when a hard disk is connected addiiion- 
45 ally to the configuration shown in Figure 2. 

Figure 8 is a block diagram showing a configuration 
of software of each network connection apparatus 
shown in Figure 7. 

Figure 9 is a view to illustrate one example of a func- 
so tion definition description of a hard disk. 

Figure 10 is a view to illustrate a service-related de- 
scription of "storing" that is a cooperative service. 
Figure 11 is a view to illustrate a change in a display- 
state of a liquid crystai panel of a scanner when a 
ss hard disk is connected additionally. 

Figure 12 Is a block diagram showing a configura- 
tion of hardware of each network connection appa- 
ratus in a second embodiment of the present inven- 
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tion. ■ 

Figure 13 is a view to illustrate a configuration of 
software of each o! the network connection appa- 
ratus. : - 
Figure 14 is a view to illustrate an example of a func- 
tion definition description of a gateway. 
Figure 1 5 is a view to illustrate a service-related de- 
scription of "today's recipe" that. Is a cooperative 
service, 

Figure 1 6 Is a view to illustrate a change in a display 
state of a liquid crystal panel of a microwave when 
the service of "today's recipe" is provided. 
Figure 17 is a view to illustrate an example of a func- 
tion definition description of a recipe server. 
Figure 1 8 is a view to illustrate an example of a user 
interface definition description of a recipe server. 
Figure 1 9 Is a view, to illustrate an example of the 
content of a description of recipe contents. 
Figure 20 is a view to Illustrate the configuration of 
hardware when the printer is connected additionally 
to the configuration shown in Figure 12. 
Figure 21 is a view to illustrate a service-related de- 
scription of "recipe printing" that is a cooperative 
service, 

Figure 22 is a view to illustrate a change in a display 
state of a liquid crystal panel of a microwave when 
a printer is connected. 

Figure 23 is a view to illustrate a. print image of a 
recipe- 
Figure 24 is a block diagram showing a configura- 
tion of hardware of each network connection appa- 
ratus in a third embodiment of the present invention. 
Figure 25 is a view to Illustrate a configuration of 
software of each of the network connection appa- 
ratus. • ■ ■ 
Figure 26 is a view to illustrate an example of a func- 
tion definition description of a gateway.- 
Figure 27 is a view to illustrate a service-related de- 
scription of "fax" that is a cooperative service. 
Figure 28 is a block diagram showing a configura- 
tion of hardware of each network connection appa- 
ratus in a fourth embodiment of the present inven- 
tion. :■ ■ - 

Figure 29 is a view to illustrate a configuration of 
software of each of the network connection appa- 
ratus^ : :■ ' 
Figure 30 Is a viewto illustrate an example of afunc- 
tion definition description of a DVD player. 
Figure 31 is a viewto Illustrate an example of a user 
interface definition description of a DVD player. 
Figure 32 is a view to illustrate a change in a display 
state of a display. 

Figure 33 is a block diagram of a network connec- 
tion apparatus in a fifth embodiment of the present 
invention. 

Figure 34 is a block diagram of a network connec- 
tion apparatus in a sixth embodiment of the present 
invention. 



Figure 35 is a block diagram of a network connec- 
tion apparatus in a seventh embodiment of the 
present Invention. 

Figure 36 is a block diagram of a network connec- 
s Hon apparatus In an eighth embodiment of the 
present invention. 

Figure 37 is a view lo illustrate an index information 
description used in a network connection apparatus 
according to a ninth embodiment of the present in- 
fo vention. 

Figure 38 is a block diagram showing a specific ex- 
ample of the network connection apparatus accord- 
ing tD the fifth embodiment. 
Figure 39 is a block diagram showing a specific ex- 
's ample of the network connection apparatus accord- 
ing to the fifth embodiment 
Figure 40 is a block diagram showing a specific ex- 
ample of the network connection apparatus accord- 
ing to the sixth embodiment. 
so Figure 41 is a block diagram showing a specific ex- 
ample of the network connection apparatus accord- 
ing to the seventh embodiment, 
Figure 42 is a block diagram showing a specific ex- 
ample of the network connection apparatus accord- 
25 ing to the eighth embodiment. 

Figure 43 is a block diagram showing a specific ex- 
ample of the network connection apparatus accord- 
' ing to the ninth embodiment, 

Figure 44 is a block diagram showing a specific ex- 
30 ample of the network connection apparatus accord- 
ing to the ninth embodiment. 
Figure 45 is a view to i! lustrate an example of a con- 
figuration of a conventional network system, 

'$5 Best Mode tor carrying out the Invention 

[0050] Hereinafter, the embodiment according to the 
present invention will be explained with reference to 
drawings; 

40 

[First Embodiment] 

[0051] The first embodiment of the present invention 
will be explained with reference to Figures 1 to 11 . 

■is [0Q52] In the first embodiment, a configuration and 
operation of three kinds Df network connection appara- 
tuses, that is, a scanner, a printer and a hard disk, will 
be explained as specific examples. 
[0053] Figure 2 is a view to illustrate an example of a 

so configuration of hardware of a network connection ap- 
paratus according to this embodiment. Note here that 
Figure 2 shows a state in which two network connection 
apparatuses (a scanner 1 and a printer 2) are connected 
to each other via a hub 3 for Ethernet connection. More- 

55 over, a network is not shown in this figure. Furthermore, 
in this figure, the example in which two network appa- 
ratuses are connected to the same hub 3 is shown, but 
each network apparatus may be connected to a different 
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hub. 

[0054] The scanner 1 is used to read out an image 
trom a paper, etc. The scanner 1 includes a liquid crystal 
panel 1 a as an information display unit for displaying in- 
formation to a user and a cable connected to the hub 3. 
The liquid crystal panel 1a is provided in a form of a 
touch panel, which receives an input from a user's fin- 
gers. 

[0055] The printer 2 also has a cable connected to the 
hub 3. The printer 2 does not have an information dis- 
play unit such as a liquid crystal pane! 1 a of the scanner 
1. 

[00S6] Figure 1 shows a configuration of software ex- 
isting in the hardware shown in Figure 2. 
[0057] As shown in Figure 1 , the scanner 1 includes 
a network interface unit 11 , an apparatus information in- 
terpretation unit 12, an apparatus information up dating 
unit 13, a function siorincj unit 14, and an image captur- 
ing unit 1 5. Moreover, the network interface unit, the ap- 
paratus information interpretation unit, the apparatus in- 
formation updating unit and the function storing unit are 
provided in common in any network connection appara- 
tuses according to this embodiment regardless of the- 
kinds thereof, 

[0058] The network interface unit 1 1 realizes a func- 
tion as an interface between its own apparatus and Ihe 
network. The apparatus information interpretation unit 
12 interprets the information received by the network in- 
terface unit 11 , The information updating portion 13 up- 
dates the apparatus information, etc. stored in the func- 
tion storing unit 14 based on the information interpreted 
in the apparatus information interpretation unit 12. 
[0059] The function storing unit 1 4 Includes a function 
definition storing unit 14a that stores the function Infor- 
mation (runclion definition description) of its own appa- 
ratus and a service-related storing unit 14b staring in- 
formation (service-related description) relating to a co- 
operative service that can be provided in cooperation 
with the other apparatuses. Note here that the function 
definition storing unit is a block common in ail the net- 
work connection apparatuses of the present invention. 
However, the sen/ice-related storing unit may be provid- 
ed at least on the network connection apparatus having 
an information display unit {a liquid crystal panel, etc.). 
[0060] The image capturing unit 1 5 is a block unique 
to the scanner 1 and realises a function as reading out 
an image from a paper, etc. 

[00S1] The printer 2 includes a network interface unit 
21 , an apparatus information interpretation unit 22, an 
apparatus information updating unit 23, a function stor- 
ing unit 24 and an image printing unit 25 
[0062] The network interface unit 21 , the apparatus 
information interpretation unit 22, the apparatus infor- 
mation updating unit 23 and the function storing unit 24 
are common configurations for the network connection 
apparatus of this embodiment, and have the same func- 
tions as those of the network interface unit 11 , i.e. the 
apparatus information interpretation unit 12, the appa- 



ratus information updating unit 13 and the function stor- 
ing unit 14. On the other hand, the imago printing unit 
25 is a block unique to the printer 2 and has a function 
for printing an image, 
s [0063] Hereinafter, the opeiation of these apparatus- 
es will be explained. 

[0064] First, as shown in Figure 2, only the scanner 1 
is connected to the network 7 via the hub 3. An appara- 
tus unique ID (apparatus identifier) is assumed to bo 
to "192.16B.0.1 ." In this state, the printer 2 is connected 
newly to ihc hub 3. When the printer 2 is connected, tho 
apparatus unique ID of the printer 2 is undetermined. 

(Step 1-1) 

[0065] When tho printer 2 is connected to Ihe network 
7 via the hub 3, the printer 2 has to obtain an apparatus 
unique ID of its own apparatus. Therefore, the printer 2 
broadcasts an apparatus unique ID selected at random, 

20 When the broadcast that the apparatus unique ID is al- 
ready used by the other apparatuses, the apparatus us- 
ing this ID notifies the printer that the ID is already used. 
[0066] In this case, the printer 2 seiecls a different ap- 
paratus unique ID and broadcasts it again. On the other 

35 hand, in the case where no responses come from any 
otherapparatuseseven after a lapse of a predetermined 
time, it is judged that the ID is no! used, and thus the 
printer 2 determines the ID to be as the apparatus 
unique ID of its own apparatus. 

30 [0067] For instance, if the printer 2 broadcasts the ap- 
paratus unique ID, "192.16B.0.1 ," that is, the apparatus 
unique ID of the scanner 1, the scanner 1 notifies the 
printer 2 that It already uses this ID. Next, If the printer 
2 broadcasts "192.1 68.0.2", since this !D is not yet used, 

35 there is no response from any other apparatuses, so that 
this ID is determined as the apparatus unique ID of the 
printer 2. 

(Step 1-2) 

40 

[0068] After the printer2 obtains tho apparatus unique 
ID, it broadcasts the address of the file (a function def- 
inition storing unit 24a of the function storing unit 24) in 
which the function of the printer 2 is described previous- 

45 ly, for example, 

"join 192.168.0.2 printer printer, stil," 
in ordcrto notify the other apparatuses connected to the 
network 7 of the function of its own apparatus. This in- 
dicates that (headdress of the function definition storing 

so unit 24a in which the function of the printer 2 is described 
is "http://192.168.0.a'printer.sdl. ,: Figure 3 shows an ex- 
ample of the content. 

[0069] As shown in Figure 3, the function definition 
description representing ihe function of each network 
55 connection apparatus includes a portion in which the 
function name of the apparatus is described and a por- 
tion in which the content of the functions are described 
in terms of the input/output relationship wilh respect to 
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the network 7 of tho apparatus. 
[0070] For instance, tha function definition description 
of trie printer 2 shown in Figure 3 defines tha! the printer 
2 has a function of "print" by the description: 

item c!ass="print." 
This function is a function for converting electronic in- 
formation into tangible information (paper, etc.}. Note 
here that the tangible information means information 
that a human can perceive by its visual sense, auditory 
sense, etc, 

[0071] Furthermore, in Figure 3, this content of tho 
function of "print" is defined by the description From <\n- 
put> tag to.</input> tag (input contents format). Namely, 
it is shown that tha contents, which the printer 2 can in- 
put from the network 7 and process, have a "bmp" for- 
mat and the size of "640*480," 
[0072] Moreover, the input/output relationship de- 
scribed in the function definition description means an 
input content/ output content with respect to the network 
7. Namely, since the output contents of the printer 2 are 
produced on a paper medium but are not produced on 
the network 7, the output contents format is not included 
in the function definition description of the printer 2. 
[0073] Therefore, the other network connection appa- 
ratuses connecte d to the network 7 are only notified 
that the printer 2 inputs a 640*480 bmp file and executes 
the function of "print" but are not notified that the output 
is produced on a paper medium. 
[0074] Note here thai if the function definition descrip- 
tion is describe d in a MIME (Multipurpose Internet Mail 
Extension) format, the general versatility can be im- 
proved;' Furthermore, in this embodiment, the gxarnple 
in which the function definition description is described 
in an XML format, however, it may be described in the 
other formats.. 

[0075] Herein, the example in which the address of 
the file storing the function definition description is 
broadcast is described, however, the function definition 
description itself (contents shown in Figure 3) may be 
broadcast. However, it is advantageous to broadcast 
addresses from the viewpoint of reducing the load to the 
network, 

(Step 1-3) 

[0076] When the other apparatus (herein, the scanner 
1 ) that is previously connected to the network 7 receives 
the broadcast from the printer 2 carried out in the step 
1 -2, it determines whether a new service can be provid- 
ed to a user in cooperation with the newly connected 
apparatus (printer 2). in a case where it is possible to 
provide a new service, its content is displayed to a user. 
Hereinafter, details of the processing procedure are ex- 
plained. 

[0077] When the content of the function definition de- 
scription of tha scanner 1 is as shown in Figure 4, the 
function definition description shown in Figure 4 indi- 
cates that the scanner 1 has a function of "scan" and 



outputs a file having a size of 640*480 and a bmp format. 
Note here that the "scan" function means a function for 
converting tangible information (paper, tangible image, 
tangible sound) into bmp format electronic information, 
$ Note here that when information is converted into a glf 
format, a jpeg format, etc, instead of the bmp format, 
the same definition can be carried out as shown in Fig- 
ure 4. 

[0078] As mentioned above, the network connection 
to apparatus having the information display unit previously 
stores tho definition (sorvico-rclatod description) of the 
cooperative service that can bo provided in cooperation 
with the other apparatuses. Therefore, the scanner 1 
having the liquid crystal panel 1a as the information dis- 
ts play unit stores a service-related description shown in 
Figure 5 in the service-related storing unit 14b in the 
function storing unit 14. 

[0079] As shown in Figure 5. the service-related de- 
scription previously defines the content of the coopera- 
te tive service that can be realized in combination with the 
functions of a plurality of apparatuses in terms of the 
inputfoutput relationship with respect to the network 7. 
[0080] Specifically, the service-related description of 
Figure 5 defines the conlent of the cooperative service 
25 of "copy." This cooperative service is defined by the 
combination of a "scan" function described in the format 
of the output contents from <item class="scan"> tag to 
the first </item> tag and a "print" function described in 
the format of the input contents from <itam 
30 class="print"> tag to </item> tag. 

[0081] That is, the cooperative service of "copy" is re- 
alized by the cooperation of the network apparatus out- 
putting "Image" to the network 7 and executing a "scan" 
function and the network apparatus into which "image" 
35 is input from the network 7 to execute "print" function. 
Asshown in Figure 5, thecondiiion of the "copy" function 
is that the "image" format ($form) and its size ($width 
and $height), which are treated by these network appa- 
ratuses, are matching. 
J" [0082] When tho apparatus information interpretation 
unit 12 of the scanner 1 receives the broadcast from the 
printer 2, based on the service-related description, it de- 
termines whether it is possible to provide the "copy" 
service in cooperation with its own apparatus and the 
« printers. 

[0083] The apparatus information interpretation unit 
12 of the scanner 1 judges that it is possible to provide 
the cooperative service of "copy" in the cooperation with 
the scanner 1 and the printer 2 based on the content 

so broadcast from the printer 2 (see Figure 3), the function 
definition description of Its own apparatus (see Figure 
4} and the service-related description shown fn Figure 
5. It is because the output contents of the function def- 
inition description of the scanner 1 matches to the output 

55 contents in the service-related description of Figure 5 
(see Figure 4) and the input content of the function def- 
inition description of the printer 2 matches to the input 
content (see Figure 3). 
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[0084] Like this, when the printer 2 is connected ad- 
ditionally to the network 7 to which the scanner! Is con- 
nected, thus enabling a new service or "copy" to be pro- 
vided to a user in which the scanner 1 converts the paper 
information into the electronic information ("bmp" for- 
mal, size: "640*480") and outputs it to the network and 
then the printer 2 accepts the electronic information from 
the network 7 and converts it into paper information. 
[0085] At this time, the apparatus information updat- 
ing unit 13 of the scanner 1 updates the apparatus in- 
formation of the function storing unit 14. Thereby, the 
liquid crystal panel 1a of the scanner 1 displays the 
name of the service, "copy", based on the updated ap- 
paratus information as shown in Figure 6. Thus, a user 
can recognize that copying is possible. 
[0086] Note here that if the apparatus that cannot pro- 
vide a new service even if it uses the function of the prini- 
er2 is connected to the network 7 other than the scanner 
1, no change occurs in the apparatus even if it recog- 
nizes the content broadcast by the printer 2. 

(Step 1-4) 

[0087] The following is a case where a hard disk 4 is 
connected additionally to the network to which the Scan- 
ner! andtheprinter2areconnected as shown in Figure 

[0088] Figure 8 shows the system configuration at this 
time. As shown in Figure 8, the hard disk 4 includes a 
network interface unit 41, an apparatus information in- 
terpretation unit 42, an apparatus information updating 
unit 43, a function storing unit 44 and a data storing unit 

45. : :.,.'■<■'. 

[0089] As mentioned above, the network interface 
unit 41 , the apparatus information interpretation unit 42, 
the apparatus information updating unit 43 andthefunc- 
tion storing unit 44 are configurations common in the 
network connection apparatus of this embodiment and 
have the same functions as those of the network inter- 
face unit 11, the apparatus information interpretation 
unit 12, the apparatus information updating unit 13 and 
the function storing unit 14. On the other hand, the data 
storing unit 45 is a block unique to the hard disk 4 and 
realizes the function for storing data. 
[0090] In the function storing portion 44 of the hard 
disk 4, in the function definition storing portion 44a, the 
function definition description shown in Figure 9 is 
stored. This function definition description defines that 
the hard disk 4 has a function of "store" for storing data 
and receives an image as an input contents. 
[0091] Herein, when the hard disk 4 is connected to 
the network 7, similar to the case where the printer 2 is 
connected additionally in the step 1-2, a message hav- 
ing the content: 

"join 192.168.0.3 hdd hdd.sdl" 
is broadcast. As in the step 1-2, this indicates that the 
function of the hard disk 4 is described in "http:// 
192.168.0,3/hdd.sdl," 



(Step 1-5) 

[0092] Similar to the step 1-3, She scanner 1 and the 
printer 2, which have been connected to the network 7 
s previously, determine whether a new cooperative serv- 
ice can be provided with respect to the broadcast con- 
tent. 

[0093] Now here that the scanner 1 is assumed Id 
have a service-related description, in which the content 

'<? of the cooperative service: "store in disk," is described, 
in the service-related storing unit 14b of the function 
storing unit 14 as shown in Figure 10, . 
[0094] As is apparent from Figure 4, the function def- 
inition description of the scanner 1 matches to the output 

ts contents of the service-related description shown in Fig- 
ure 10. Furthermore, as is apparent from Figure 9, the 
function definition description of the hard disk 4 matches 
the input contents of the service-related description 
shown in Figure 10. Therefore, the apparatus informa- 

20 tion interpretation unit 12 of the scanner 1 judges that it 
is possible to provide a new service of "store in disk" in 
cooperation with the scanner 1 and the hard disk 4 that 
is connected newly to the network. 
[0095] Then, the apparatus information updating unit 

25 13 of the scanner 1 updates the apparatus information 
of the function storing unit 1 4, and the liquid crystaipanel: 
1a additionally displays a button menu of "store in disk" 
based on the updated apparatus information as shown 
in Figure 11. 

30 

(Step 1-6) 

[0096] Herein, in a system in which the scanner 1, the 
printer 2 and the hard disk 4 are connected to the net- 
as work via the hub 3 as shown in Figure 7, a user selects 
"copy" in the liquid crystal panel 1a shown in Figure 11 
and inserts a paper on which an image to be copied is 
printed into the scanner 1 to operate it. 
[0097] At this time, the scanner 1 reads out the image 
•to from the paper and forms a 640*480 bmp format file as 
described in the function definition description of Figure 
4. Then, since it is known in the step 1-2 that the appa- 
ratus having a "print" function is connected to the ad- 
dress of "192.168.0.2", the scanner 1 sends a bmp file 
45 to the address "1 92.1 58.0.2." 

[0098] Thus, it is sufficient that the network connec- 
tion apparatuses of this embodiment recognize the oth- 
er apparatuses only in terms of the input/output relation- 
ship, but it is not necessary to recognize the specific at- 
so tributes of the other apparatuses. ■ 

[0099] Furthermore, when a user selects "store in 
disk" in the liquid crystaipanel 1a of Figure 11, and fur- 
ther inserts a paper on which the data to be electrically 
stored into the scanner 1 is printed and operates it, sim- 
55 ilarto the above-mentioned service of "print," the tangi- 
ble information (image etc.) is read out by the scanner 
1 , converted into electronic information, sent to the hard 
disk 4 and stored in the fiie. 
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[01 00] Also in this case, it is sufficient that the scanner 
1 recognizes that the apparatus having a function for 
electrically storing information exists in "192,168.0.3" 
and it is not necessary to recognize the specific at- 
tributes of the apparatus. That is, the scanner 1 does 
not need to recognize that the media in which the infor- 
mation is to be stored is a hard disk or a tape medium, 
etc. Therefore, in the case where the new type of stor- 
age media appears in the future, if a function is the 
same, compatibility can be realized. 
[0101] Moreover, in this embodiment, as an appara- 
tus for capturing an image, the scanner was mentioned 
as an example. However, any other apparatuses capa- 
ble of converting the image information into the electron- 
ic data, for example, an electron still camera, etc. can 
be employed instead of the scanner. 
[0102] in this embodiment, as the apparatus for print- 
ing out the electronic data, the printer was mentioned 
as an example. However, an apparatus such as a fac- 
simile machine may be used. - ■ ■ : ■ 
[0103] Moreover, in this embodiment, as an appara- 
tus capable of storing data, the hard disk was mentioned 
as an example. However, any arbitrary apparatus capa- 
ble of electrically storing data, for example, DVD-RAM, 
a semiconductor memory card, etc., can be employed. 

[Second Embodiment] 

[0104] The second embodiment of the present inven- 
tion will be Explained with reference to Figures 12 to 23. 
[0105] In this embodiment, a configuration and oper- 
ation of two kinds of network connection apparatuses, 
that is, a cooking microwave and a gateway, wili be ex- 
plained as specific examples, 

[0106] Figure 12 is a view to illustrate an example of 
a configuration of hardware of the network connection 
apparatus according to this embodiment. 
[0107] In Figure 12, a cooking microwave 5 capable 
of being connected to a network is connected to a hub 
3 capable of Ethernet connection via a cable. The mi- 
crowave 5 includes a liquid crystal panel 5a capable of 
displaying information and at the same time functioning 
as a touch panel. Furthermore, also a gateway 6 con- 
necting between an outside network 10 such as the In- 
ternet to a home network is connected to the hub 3 via 
the cable. 

[0108] Figure 13 shows a configuration of software 
existing in the hardware shown in Figure 12. 
[0109] As shown in Figure 13, the microwave 5 in- 
cludes a network interface unit 51 , an apparatus infor- 
mation interpretation unit 52, an apparatus information 
updating unit 53, a function storing unit 54 and a micro- 
wave controlling unit 55. 

[0110] The network interface unit 51 , the apparatus 
information interpretation unit 52, the apparatus infor- 
mation updating unit 53 and the function storing unit 54 
have the same functions as those of the network inter- 
face unit 11, the apparatus information interpretation 



unit 12, the apparatus information updating unit 13 and 
the function storing unit 14 of the scanner 1 explained 
in the first embodiment. On the other hand, the micro- 
wave controlling unit 55 is a block unique to the micro- 

5 wave 5 and realizes a function for cooking by heat, etc, 
using electromagnetic wave, etc. 
[0111] Furthermore, the gateway 6 also includes a 
network interface unit 61 , an apparatus information in- 
terpretation unit 62, an apparatus information updating 

io unit 63 and a function storing unit 64, and at the same 
time has the outside network communication unit 65 as 
a block unique to the gateway 6. The outside network 
communication unit 65 has a function forconnccting the 
network 7 that is a home network to the outside network 

is 10 such as the Internet. 

[0112] On the outside network 10, there is a recipe 
server 10a in which recipes for microwave are stored. If 
the outside network 10 is the Internet, a user can access 
the recipe server 10a via http. 

20 [0113] The following is an explanation of an operation 
in the case where the gateway 6 is connected addition- 
ally to the network 7 to which only the microwave 5 is 
connected in advance. 



[0114] The gateways newly connected to the network 
7 that is a home network obtains a new apparatus 
unique iD in the network 7 as in the case explained in 
so the step 1-1 of the first embodiment of the present in- 
vention. Herein, the apparatus unique ID of She micro- 
waves is "192.168.1 .1 " and the newly connected gate- 
way 6 is assumed to obtain an apparatus unique ID, 
"192.168.1.2." 

35 

(Stsp 2-2J 

[0115] At the same time the gateway 6 is connected, 
similar to the step 1 -2 of the first embodiment, it broad- 

4Q casts the content: 

"join 192,168.1.2 gateway gateway.sdl" 
to the network 7 in order to notify the other apparatuses 
on the network 7 of the function of its own apparatus. 
This indicates that the function of the gateway 6 is de- 

4s scribed in ,! http://1 92.1 68.1 2/gateway.sdi". 

[0116] Herein, Figure 1 4 shows an example of the de- 
scription content of "gateway.sdl." The function defini- 
tion description shown in Figure14deflnesthatthe gate- 
way 6 has a function of "send" for sending electronic 

so data and is capable of communicating under the proto- 
col of SMTP. 

(Step 2-3) 

55 [0117] The microwave 5 recognizes that an apparatus 
having a function of "send" shown in Figure 14 is con- 
nected to the network 7 when the apparatus information 
interpretation unit 52 interprets the broadcast from the 



25 (Step 2-1) 
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gateway 6. 

[0118] . Moreover, the service-related storing portion 
54b of the function storing unit 54 in the microwave 5, 
as shown in Figure 1 5 , previously defines as thoservice- 
. related description that when the apparatus having a 
function of "send" under the protocol of SMTP is con- 
nected newly to the network, a new service of "today's 
recipe" can be realized in cooperation with this appara- 
tus, 

[0119] Herein, since the function definition description 
of the gateway 6 shown in Figure 14 matches the input 
contents In the service-related description of Figure 15, 
the apparatus information interpretation unit 52 of the 
microwave 5 Judges that it is possible to provide a serv- 
ice of "today's recipe" in cooperation with the gateway 
6. Herein, the apparatus information updating unit 53 
updates the apparatus information of the apparatus 
storing unit 54, and the liquid crystal panel 5a displays 
a button menu of "today's recipe" based on the updated 
apparatus information as shown in Figure 16. 
[0120] At the same time the "today's recipe" is dis- 
played in the microwave 5, the microwave 5 sends a 
message for requesting the function definition descrip- 
tion of the recipe server with respect to a predetermined 
address "menu@pana.co.jp" (recipe server) via the 
gateway 6. The microwave 5 previously recognized that 
this mail address is an address of the recipe server 1 0a. 
In the gateway 6, when the network interface unit 61 re- 
ceives this mail, it sends an electronic mail to the recipe 
server 10a via the outside network communication unit 
65. 

[0121] When the recipe server 1 0a receives this mes- 
sage,; It replies the message: 

"join 152.15B.0.1 menuserver menuserver.sdl" 
to a sender (gateway 6 In this case) or the above-men- 
tioned electronic mail. This notifies that the function def- 
inition description of the recipe server 10a is described 
in "menuserver.sdl" of the. outside IP address 
"1 52.158.0.1" and the service can be utilized. However, 
the IP of the mail. address in the recipe server docs not 
necessarily match the address of the function definition 
description. ........ 

[0122] The gateway 6, instead of the recipe server 
1 0a, broadcasts the content of the function definition de- 
scription sent from the recipe server 1 0a to the appara- 
tuses connected to a home network (network 7). Thus, 
the household appliances connected to the network 7 
in home can recognize the contents services that can 
be used via the gateway 6. 

[0123] Hereinafter, each household appliance con- 
nected to the network 7 accesses "http:// 
1 52. 1 58.0. 1 /menuserver.sdl" in which the function of 
the recipe server 1 0a outside is stored via the gateway 
6. That is, when the access request is generated to 
"1 52.158,0.1" from each household appliance, the gate- 
ways 6 instead access the recipe server 10a. 
[0124] Herein, Figure 17 shows the content of "men- 
userver.sdl." In Figure 17, item class="rnedia" indicates 



that the recipe server 10a has a function for providing 
the contents (media). Furthermore, it is defined that the 
contents are described in an HTML text format. Further- 
more, it is defined that the user interface definition de- 
s scriptton Is described in "recipe. uimi." 

(Siep2-4J 

[0125] In the step 2-3, the microwave 5 receives the 
10 contents broadcast by the gateway 6 and the apparatus 
connected to the network 7 (the microwave 5 in this 
case) accesses an IP address "152.158.0.1" and ob- 
tains the service content of the recipe server 1 0a. 
[0126] As shown in Figure 1 7, it is recognized that the 
ts contents of HTML are stored in the recipe server 10a, 
Furthermore, since a part of the functions of HTML can 
be displayed, the microwave 5 obtains a user interlace 
definition fordisplaying the recipe contents from the out- 
side server. Moreover, this user interface definition is de- 
20 scribed in "htip://152.158,0.1/recipe.uiml" as shown in 
Figure 17. 

[0127] Herein, Figure 18 shows the content of the us- 
er interface definition. When the apparatus information 
interpretation unit 52 of the microwave 5 interprets the 
& contents shown in Figure 1 8, the apparatus information 
updating unit 53 displays a button menu of "lemon-fla- 
vored Itoyori (Nernipteridae)" below the button menu of 
"today's recipe" as shown in Figure 16. 



[012B] Furthermore, when a user selects "lemon-fla- 
vored Itoyori" in the liquid display panes 5a, the micro- 
wave 5 displays the content of the recipe provided by 

35 the gateway 6 step by step on the liquid crystal panel 5a, 
[0129] The recipe contents are expressed in the 
HTML format as shown in Figure 19. Note here that the 
recipe contents are not necessarily expressed in the 
HTML format and may be described in an XML format, 

40 Furthermore, the cooking procedures, for example, "put 
corbiculain abowi etc. may be in a textformat How- 
ever, the description format of the cooking procedures 
is not necessarily limited to the text format. It may be 
possible to provide recipe contents using an image, etc. 

■*$ if there is room in the size, resolution, or the like, of the 
liquid crystal panel Sa of the microwave 5, 
[0130] Furthermore, the recipe contents shown in Fig- 
ure 19 show only the first one step of the procedure for 
cooking "lemon-flavored Itoyori." When a userseiects a 

so "Next" button etc. in the liquid crystal panel 5a, the 
HTML file in which the next step is described is obtained 
from the gateway 6. However, the recipe contents are 
hot necessarily described step by step like this, and ali 
thecontents of the recipes may be described in one file. 

55 [0131] Furthermore, in the cooking procedure, in a 
step in which the microwave 5 carries out heating etc., 
the microwave controlling unit 55 carries out the output 
controlling of the microwave 5 or the controlling of heat- 



so (Step 2-5) 
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ing time, as indicated in the recipe contents. 
(Step 2-6) 

[01 32] Herein, as shown in Figure 20, the printer 2 is 
connected additionally to the network 7. When the print- 
er 2 is connected to Itie hub 3, as explained in the step 
1-1 and the step 1 -2, the printer 2 obtains an apparatus 
unique ID and broadcasts the function of its own appa- 
ratus. 

{Step 2-7) 

[0133] When the content broadcast by the printer 2 
reaches the microwave 5 and the gateway 6, no change 
occurs in the gateway 6 because there is no new service 
that becomes possible in cooperation with the function 
of the printer 2. , ■ .- • 

[0134] On the other hand, when there is a service-re- 
lated description of "recipe printing" as shown in Figure 
21 in the service-related storing unit 54b in the function 
storing unit 54 and the function of the printer 2 is added 
to the network 7 as shown in Figure 21 , the microwave 
5 newly can provide a user with a new service of printing 
the recipe. Herein, as shown in Figure 22, a button menu 
of "recipe printing" is displayed additionally on the liquid 
crystal panel 5a in the microwave 5. 

(Step 2-B) 

[01 35] When a user selects "recipe printing" in the liq- 
uid crystal panel 5a . a place of a print image of the recipe 
contents is sent to the printer 2. As a result, as shown 
In Figure 23, the details of the recipe contents are print- 
ed out on a paper. 

[0136] Moreover, on the third line of the HTML de- 
scription of the recipe contents shown in Figure 19, the 
place of the recipe contents for printing out on the paper 
is described and its content is sent to the printer 2. Thus, 
as compared with the contents in a text format displayed 
in the liquid crystal panel 5a of the microwave 5 , detailed 
contents including an image can be printed out. 
[0137] Moreover, in this embodiment, Ihe microwave 
was shown as a specific example of the network con- 
nection apparatus displaying the contents to a user. 
However, this embodiment can be carried out by the net- 
work connection apparatus provided with a display such 
as a liquid crystal panel etc. or an information display 
unit such as a voice guiding device etc. Examples of 
such apparatuses include arbitrary household electrical 
appliances, for example, a refrigerator, a rice cooker, an 
oven, a home bakery, a washing machine, and the like. 

[Third Embodiment] 

[0138] The third embodiment of the present invention 
will be explained with reference to Figures 24 to 27. 
[0139] Figure 24 is a view to illustrate a configuration 
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of hardware showing the third embodiment, in Figure 
24, a home network including the scanner 1 connected 
via the hub 3 (the network 7 in Figure 25} Is connected 
to: the outside network 10 such as the internet via the 

$ gateways. 

[0140] Figure 25 is a block diagram showing a config- 
uration of software existing in the hardware shown in 
Figure 24. Since the basic configurations of the software 
of the scanner 1 and the gateway 6 are the same as 

'0 those in the first and the second embodiment, the ex- 
planations therefore arc omittod herein, 
[0141] In this embodiment, on the outside network 10, 
there: is a format conversion server 10b for providing a 
service for converting a bmp format image file into an 

is nh format file that can be used in the facsimile machine. 
The address of the format conversion server 10b is reg- 
istered in the gateway 6 in advance. 
[0142] The following is an explanation of the operation 
in the case where the gateway 6 is connected addition- 

20 ally to the network to which only the scanner 1 is con- 
nected. 

(Step 3-1) 

23 [0143] T7iegateway6new!yconnectedtothenetwork 
7 obtains a new apparatus unique !D in the network 7 
as explained in the second embodiment. Herein, the ap- 
paratus unique ID Df the scanner 1 is "192.168,2,1" and 
the newly connected gateway 6 is assumed to have an 

30 apparatus unique ID, "192,168.2.2." 

(Step 3-2) 

[0144] The gateway 6, similar to the second embodi- 
es ment, broadcasts the content; 

"join 192.168.2.2 gateway gateway.sdl" 
in order to notify the other apparatuses on ihe network 
7 of the function of its own apparatus. This indicates that 
the function of the gateway 6 is described in "http.7/ 
■to 192.16B.2.2/gatoway.sdl." 

[0145] Herein, Figure 26 shows an example oi the de- 
scription content of "gateway.sdl." According to an ex- 
ample shown in Figure 26, it is defined that the gateway 
6 has a "send" function for sending electronic data and 
<>5 is capable of communicating under the protocol of 
SMTP. Furthermore, it also is defined that the gateway 
6 has a "send" function for inputting an mh format file 
from the network 7 and sending the facsimile format (G3 
mode). 

50 

(Step 3-3) 

[01 46] The scanner 1 , based on the signal of the gate- 
way 6, recognizes that the apparatus having a function 
55 defined as shown in Figure 26, that is, the apparatus 
having a "send" function under the protocol of SMTP or 
G3 format, is connected newly to the network 7. The 
function of the scanner 1 is to capture the image infor- 
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mation on a paper in a bmp forma! file- as shown in Fig- 
ure 4 in the first embodiment. 
[01 47] Furthermore, in the service-related storing por- 
tion 15b of the funciion storing portion 15 in the scanner 
1 , as shown in Figure 27, the service-related description 
as to "lax" service is assumed to be present. However, 
in the input contents shown in Figure 27, the file formal 
to be treated is designated to have the bmp format. On 
the other hand, in the function definition description of 
the gateway 6 shown in Figure 26, the file Jo be treated 
has an mh format. 

(Step 3-4} 

[0148] Then, the scanner 1 inquires of the gateway 6 
as to whether the bmp format file can be converted into 
the mh format file by utilizing the service of the outside 
network 1 D. The gateway 6 inquires of the format con- 
version server 1 0b as to whether the service for convert- 
ing the bmp format into the mh format file is present. In 
the case where the format conversion server 1 0b replies 
that it is possible to provide a service of converting the 
bmp format into the mh format, the gateway 6 notifies 
the scanner 1 of the fact. 

(Step 3-5) . .. , 

[0149] The scanner 1 reads out the information on the 
inserted paper and converts it into the bmp format elec- 
tronic file and sends it to the gateway 6. The gateway 6 
allows the bmp file received from the scanner I by the 
network Interface unit 61 via the network 7 to move to 
the format conversion server 1 0b by the outside network 
communication unit 65, 

[0150] Then, the gateway 6 obtains the file converted 
Into the mh format from the format conversion sender 
10b: by the outside network communication unit 65. 
Then, the outside network communication unit 65 sends 
the obtained mh format file to a destination designated 
by a user by a G3 mode as defined in the function def- 
inition description shown in Figure 26. Consequently, 
the "fax" service defined in the service-related descrip- 
tion in Figure 27 can be realized, . 
[01 51] As mentioned above, in this embodiment, the 
gateway 6 searches a service provided by the outside 
network 10 and utilizes the outside service for convert- 
ing the bmp format into the mh format, thereby making 
it possible to provide a new cooperative service that can- 
not be realized only by the apparatus connected to the 
network 7. 

[Fourth Embodiment] 

[0152] The fourth embodiment of the present inven- 
tion will be explained with reference to Figures 28 to 32. 
Figure 28 is a view to illustrate a configuration of hard- 
ware in the fourth embodiment. 
[0153] In Figure 28, the home network (network 7 in 



Figure 29), in which a display 8 realized by a large 
screen television set etc., a DVD player 9 and a hard 
disk 4 are connected via a hub 3, is connected to an 
outside network 1 0 such as the Internet etc. via a gate- 
s way 6. 

[0154] Figure 29 shows a configuration of software 
existing in the hardware shown In Figwo 28. 
[0155] As shown in Figure 29, the display 8 includes 
a network interface unit 81 , an apparatus information in- 

'o terpretation unit 02, an apparatus information updating 
unit 83, a function storing unit 84. a display controlling 
unit 85 and a user interface unit 86. Furthermore, the 
DVD player 9 includes a network interface unit 91 , an 
apparatus information interpretation unit 92, an appara- 

is tus information updating unit 93, a function storing unit 
34, a DVD reproducing unit 95 and a user interface unit 
96. 

[0156] The network interface units 81, 91 , the appa- 
ratus information interpretation units 82, 92, the appa- 

so ratus information updating units 83, 93 and the function 
storing units 84, 94 have the same functions as those 
of the network interface unit 11 , the apparatus informa- 
tion interpretation unit 12, the apparatus information up- 
dating unit 13 and the function storing unit 14 of the 

25 scanner explained in the first embodiment. 

[0157] On the other hand, the display controlling unit 
85 in the display B is a block unique to the display 8 and 
realizes displayingthe screen on the display 8. The user 
interface unit 86 stores the layout of displaying screen 

30 or the unified format of display format in advance and 
realizes displaying the screen based on the user inter- 
face description sent from the other apparatuses as 
mentioned below. 

[0158] Furthermore, the DVD reproducing unit 95 in 
35 the DVD player 9 is a block unique to the DVD player 9 
and realizes a function for reproduction from the DVD. 
Furthermore, the user interface unit 96 obtains a title 
information etc. from the inserted DVD and forms a user 
interface description mentioned below (see Figure 31 ). 
40 [0159] The following is an explanation of an operation 
in the case where the DVD player 9 is connected addi- 
tionally to the network 7 to which only the display 8 is 
connected. 



[0160] The newly connected DVD player 9 obtains a 
new apparatus unique ID in the network 7 by the same 
procedure as in the step 1-1 in the first embodiment. 
50 Herein, the apparatus unique ID of the display 8 is as- 
sumed to be "1 92.168.3.1" and the apparatus unique ID 
obtained by the DVD player 9 Is assumed to be . 
"192.168.3.2," 



[0161] The DVD player 9 broadcasts the contents: 
"join 192.168.3.2 dvd dvd.sdr 



55 (Step 4-2) 
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in order to notify the. other apparatuses on the network 

7 of the function of its own apparatus by the same man- 
ner as in the step 1-2 of the first embodiment. This indi- 
cates that the function of the DVD player 9 is described 
in "http://192.168.3,2/dvd.sdi." 

[0162] Herein, Figure 30 shows an example of the 
content of "dvd.sdl " The function definition description 
shown in Figure 30 defines that the DVD. player 9 has a 
function of "media" and outputs a 640*430 MPEG mo- 
tion picture to the network 7, Furthermore, this function 
definition description also broadcasts that the definition 
of the user interface of tho DVD player 9 is described in 
"ht!p://1 92.168.3.2/dvd.uiml.* 

[0163] . Figure 31 shows an example of the user inter- 
face definition. In the user interface description shown 
In Figure 31 , the description from <icon-> to </icon> 
Indicates that the icon image of the DVD player 9 Is 
stored in "192.168.3.2/dvd.ico" and that a text attached 
and displayed on the icon image as an explanation of 
the device is "DVD." Furthermore, She description from 
<select—> to </'6elect> indicates that when the DVD 
player 9 is connected to the network 7, two contents 
(DVDs) of "Pretty Woman" and "Die Hard" are inserted. 
Thus, the user interface definition description includes 
only a place of the icon image of the apparatus, a place 
of the contents and the title description, 
[Q164] The user interface description is generated by 
the user interface unit SS at a predetermined timing, 
such as when the DVD player 9 is connected to the net- 
work 7 or when the DVD is attached/detached, etc. As 
shown In Figure 31, the user interface description in- 
cludes Only a place of the contents and its title descrip- 
tor 

(Step 4-3) 

10165] The display 8 recognizes from the contents 
broadcast by the DVD playerS that an apparatus having 
a function described in Figure 30 is connected to the 
network 7. Moreover, the display 8 has a function for 
displaying the content of 640*480 MPEG data when the 
data are provided. • 

[0166] That is, when the DVD player 9 is connected 
to the network, the display 8 can provide a new service 
for displaying the MPEG data sent from the DVD player 
9 in cooperation with the DVD player 9. Then, the display 

8 displays the icon image of the DVD player 9 and text 
"DVD" on the left side of the display screen 8a as shown 
in Figure 32 based on the place of the icon image 
("1 92.1 68.3.2/dvd.ico") and its title (DVD) in orderto no- 
tify a user that the contents provided by the DVD player 

9 can be available. 

(Step 4-4) 

[0167] Furthermore, when a user selects the icon of 
the DVD player 9 on this display screen 8a, a button 
menu of the contents that the DVD player 9 can provide 
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is displayed on the right side of the display screen Ba as 
shown En Figure 32. 

[0168] This button menu display can be realized when 
the user interface unit 86 of the display 8 applies the 
s DVD title in the user interface description broadcast by 
the DVD player 9 to a predetermined layout and display 
formal. 

[0169] Like this, the layout or display format of the but- 
ton menu is managed uniformly in the display 8 and the 
10 title etc. of the contents broadcast from the apparatuses 
arc applied to this layout and display format, thereby re- 
alizing tho interface to a user. Consequently, ii is possi- 
ble to construct tho interface to a user uniformly even if 
various apparatuses are connected to tho display 8. 

(Step 4-5) 

[0170] Furthermore, when a hard disk 4 is connected 
additionally to the network 7, simiiarly, an icon repre- 

20 senting the hard disk 4 is formed on the left side of the 
display screen 8a shown in Figure 32, Moreover, as to 
the icon image and its explanation - of the hard disk 4. 
the place of the icon and its explanation text thereof 
("HD") are described in the user interface definition de- 

25 scriptton of the hard disk 4 the same as in the case 
where the icon of the DVD player 9 is displayed in the 
step 4-3. Furthermore, when a user selects the icon of 
the hard disk 4, the titles of the contents stored in the 
hard disk 4 are displayed as a button menu on the right 

30 side of the screen. , 

[0171] As mentioned above, in this embodiment, the 
apparatus such as the DVD player or the hard disk etc. 
describes only the explanation ot each apparatus or 
service that can be provided in the function definition 

35 description etc. And the apparatus such as display etc. 
having an interface with a user determines the tayaut of 
the user interface, that is, the layout of icon etc. Thus, 
the apparatus having a user interface can provide a user 
with the uniform interface. 

•to [0172] Note hero that in tho first to fourth embodi- 
ments, each network apparatus broadcasts an appara- 
tus unique ID of its own apparatus and function informa- 
tion not only when the apparatus is connected to the net- 
work 7 but also at an appropriate time thereafter. There- 

•« by, each network connection apparatus can check the 
connection state of the other apparatuses. That is, when 
the broadcast from one of the other apparatuses cannot 
be heard, each network connection apparatus judges 
that the apparatus is detached from the network or pow- 

50 eris off for some reason and recognizes that the service 
using the apparatus cannot be provided. 
[0173] Note here that in each of the embodiments, 
HTTP on the Ethernet was illustrated as an example for 
the communication protocol between the apparatuses. 

55 However, the other protocols such as SMTP, UDP and 
others, which can be in accordance with communication 
media, can be used. Furthermore, an Echonet protocol 
or a protocol on IEEE 1394 may be used. 
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[0174] Note hero that in each of the embodiments, a 
configuration using a cable physical layer of Ethernet 
was illustrated as an example. However, a radio com- 
munication pnysical layer such as Bluetooth, a specific 
a low-power radio or the like may be used. At this time, 
instead of the operation of a user's connecting each ap- 
paratus to a hub, communication between the appara- 
tuses is started when the apparatuses are closer to the 
range in which they can communicate with each other. 
[01 75] Note here that in each of the embodiments, the 
example in which the network interface unit etc. is con- 
figured as a software module was explained. However, 
the configuration is not limited thereto, and it is possible 
to realize each network connection apparatus by incor- 
porating a chip formed of the network interface unit, etc. 
as hardware (so-called network chip) in household elec- 
trical appliances. Consequently, by connecting each ap- 
paratus by the network chip of the unified hardware, it 
is expected that the interconnection property can be im- 
proved. 

[0176] Furthermore, in each of the above-mentioned 
embodiments, a liquid crystal panel was shown as an 
example of an information display unit for displaying in- 
formation to a user, However, information can be given 
by audible guidance. 

[Fifth Embodiment] 

[0177] Figure 33 is a block diagram showing a net- 
work connection apparatus according to a fifth embod- 
iment of the present invention. 
[0178] Reference numeral (100) denotes a network, 
for example, the Internet using a telephone line, ISDN, 
etc.; an intranet via a private line; an Echonet in a home 
electric distribution system; an optical fiber for home use 
such as FTTH (Fiber to the Home), and the like. 
[0179] Reference numeral (101) denotes a network 
connection device (or exchanging data on the network, 
such as control information of the network connection 
apparatus, display information, communication informa- 
tion, etc. via the network 100. Reference numeral (102) 
denotes an agent interpretation and execution device 
for interpreting and executing agent data described in a 
script, etc.. for example, variouscontrol information, dis- 
play information, etc. among the data received from the 
network connection apparatus 101. 
[0180] Reference numeral (103) denotes an opera- 
tion device for informing the operation information from 
a user of the agent interpretation and execution device 
1 02, or for informing a user of how the user feels during 
operation. Reference numeral (104) denotes a display 
device for informing a user of an apparatus information 
of a user based on the information from the agent inter- 
pretation and execution, device 102. The display device 
1 04 can be realized by using, for example, a liquid crys- 
tal display, a Braille display, etc. 
[01 81] Some of the network connection apparatus, for 
example, a printer do not have a display device al- 



though it has an operation device because its main func- 
tion is to output data. Furthermore-, in a simple outputtsng 
apparatus, i! the apparatus has only the simple function 
of outputting data when the data come from the network, 
s both a display device and operation device may not be 
needed. 

[0182] Herein, as shown in Figure 38, as an example 
of the network connection apparatus, a TV sot tiiat is a 
household electrical appliance is illustrated as an exam- 
's pie. in this case, with the display device / touch panel 
800, various information is displayed to a human whilo 
the operation of the human via the touch pane: is cap- 
tured, thereby selecting information. The agent interpre- 
tation and execution device 601 interprets and executes 
's the information (display information, selection Informa- 
tion, etc.) in cooperation with the information on the net- 
work obtained via the network cable 802. 
[0183] Specifically, as shown in Figure 39, in a home 
where elderly persons live, every time the power of a TV 
so set is on, agent data are sent from a place in charge of 
health care administration, for example, a heaith center, 
via the network cable 902 and a desired message is dis- 
played on the display device /touch panel 900 by the 
agent interpretation and execution device 901. The 
25 agent interpretation and execution device 901 waits for 
a reply from a user with respect to the displayed mes- 
sage and when the reply is input, interprets the input 
information and sends the Information via the network 
cable 902. Thus, Information exchange between home 
so and the outside is carried out. 3esides, information 
about the failure of apparatuses, etc. Is exchanged via 
the network, thereby enabling the troubleshooting, ap- 
paratus management, upgrade, etc. from the remote 
place. 

35 [0184] As mentioned above, in this embodiments, via 
the network 100, various agent data are sent, thereby 
enabling the new function to be added to the conven- 
tional household electrical appliances, etc. Thus, it is 
possible to improve a service to a user. 

40 [0185] Note hero that the display device includes not 
only an image, sound, but also an alert or light-emitting 
lamp, feeling by touch, etc. capable of delivering the in- 
formation to the senses. Furthermore, the operation de- 
vice includes not only a button or a touch pane! but also 

•is an alternative means such as a sound recognition 
means, a visual line recognition means, etc. so that a 
person who cannot operate the apparatus with the limbs 
can input. 

[0186] In this embodiment, both operation device 103 
so and the display device 104 are provided. However, an 
output device, etc. for only displaying, that is, one of the 
devices may be employed, or operation device 1G3 and 
display device 104 may not be provided. 

55 [Sixth Embodiment! 

[0187] Figure 34 is a block diagram showing a net- 
work connection apparatus according to a sixth embod- 
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iment of the present invention. 
[0188] Reference numeral (200) denotes a network, 
for example, the: Internet using a telephone line, ISDN, 
etc.; an intranet via a private line; an Echonet in a home 
electric distribution system; an optical fiberfor home use 
such as FTTH, and the like, 

[0189] Reference numeral (201) denoias a network 
connection device for exchanging data on the network, 
such as control information of the network connection 
apparatus, display information, communication informa- 
tion, etc. via the network 200. Reference numeral (202) 
denotes an agent interpretation and execution device 
for interpreting and executing agent data described in a 
script, etc., for example, various control information, dis- 
play information, etc. among the data received from the 
network connection apparatus 201 . 
[0190] Reference numeral (203) denotes an opera- 
tion device for informing the operation information from 
a user of the agent interpretation and execution device 
202, or for informing a user of how the user feels during 
operation. Reference numeral (204) denotes a display 
device for informing Ihe apparatus information of a user 
based on the information from the agent interpretation 
and execution device 202. The display device 204 can 
be realized by using, for example, a liquid crystal dis- 
play, a Braille display, etc. 

[0191] Reference numeral (205) denotes a network 
connection apparatus A including the above-mentioned 
network connection device 201 , the agent interpretation 
and execution device 202, the operation device 203 and 
the. display, device 204. Reference numeral (211) de- 
notes a network connection device for exchanging data 
on the network, for example, control information of ap- 
paratuses, display information, communication informa- 
tion, etc. via the network 211, 

[0192] Reference numeral (212) denotes an agent in- 
terpretation and execution device for interpreting and 
executing agent data described in a script, etc, for ex- 
ample, various control information, display information, 
etc. among the data received from the network connec- 
tion apparatus 211 . 

[0193] Reference numeral (213) denotes an opera- 
tion apparatus for informing the operation information 
from a user of the agent interpretation and execution de- 
vice 21 2, or for informing a user of a feeling of operation. 
Reference numeral (214) denotes a display device for 
informing apparatus information of a user based on the 
information from the agent interpretation and execution 
device 212. The display device 214 can be realized by 
the use of, for example, a liquid crystal display, a Braille 
display, etc. 

[0194] Reference numeral (215) denotes a network 
connection device B including the above-mentioned 
network connection device 211 , the agent interpretation 
execution device 212, the operation device 213 and the 
display device 214. 

[0195] Herein, as shown in Figure 40, the case where 
a scanner 1000 capable of scanning a document into 



digital image data and a printer 1 001 capable of printing 
the original digital image data into a document are con- 
nected to the network 1 002 will be explained. Note here 
that the scanner 1000 and the printer 1001 correspond 
5 to the network connection apparatuses A and B shown 
in Figure 34, respectively. 

[0195] When first only the scanner 1000 is connected 
to the network 1002 and then the printer 1001 is con- 
nected to the network 1 002, the agent interpretation and 

10 execution device inside the printer 1 001 sends a capa- 
bility of executing by the printer 1001 and a unique !D 
thereof, via the network connection device. 
[0197]-- Thereby, the agent interpretation and execu- 
tion device, in the scanner 1 000 recognizes whether a 

is new service can be provided. The environment is 
changed so that the scanner 1 000 can execute the serv- 
ice notified by the printer 1 001 via the agent. At this time, 
a central management system called a server is not nec- 
essary, and by connecting only the subjected apparatus 

20 to the network, a new service can be realized. 

[0198] As mentioned above, in this embodiment, var- 
ious kinds of agent data are sent via the network 1002, 
a new function can easily be added to the household 
electrical appliances, etc. without a server, thus ena- 

25 biing the service etc. to a user to be improved. 

[0199] In the present invention, a printer is used for 
printing, but printing is not necessarily carried out by a 
printer, and any other devices capable of printing image 
data into a paper may be used, Printing work may be 

30 carried out by, for example, a plotter or a robot, 

[0200] Note here that m this embodiment, a scanner 
is used as an inputting device, but the inputting is not 
necessariiy carried out by a scanner, and any other de- 
vice capable of captu ring image data may be used. For 

35 example, a film scanner, a digital camera, a capture 
camera, etc. may be used. 

[0201] In this embodiment, the relationship between 
the input and output was explained with reference to a 
static image document. However, the subjected data 

40 may bo a motion picture or sound, etc, A configuration 
in which th e motion picture video is stored in a hard disk, 
for example, a configuration Including a hard disk and a 
satellite receiver, may be used. Furthermore, a combi- 
nation of MD and FM broadcasting receiver, or combi- 

■*5 nation of a high-definition TV and a DVD player, etc. may 
be used. 

[Seventh Embodiment] 

so [0202] The seventh embodiment of the present inven- 
tion relates to a network connection apparatus that is 
characterized by placing services that can be provided 
on the display screen based on Information connected 
between the network connection apparatuses. 

55 [0203] For instance, in the case where the network 
connection apparatus is a scanner, if it is present as a 
single apparatus, it is a simple inputting apparatus for 
scanning a document and is not capable of outputting. 
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However, if the printer is connected via the network, 
service of printing is possible and the item of "printing" 
is added on the displayed menu. 
[0204] Furthermore, when a facsimile is connected 
via Ihe network, the image read out by the scanner can 
be sent by a FAX. When a hard disk is connected via 
the network, [he document read out by the scanner can 
be stored. When a display device such as a TV set. etc. 
is connected via ihe network, the document read out by 
the scanner can be displayed as an imago. 
[0205] Figure 35 is a block diagram of a network con- 
nection apparatus according to this embodiment. Ref- 
erence numoral (300) denotes a display screen (or dis- 
playing services that can be providod based on the in- 
formation connected between the network connection 
apparatuses. Reference numeral (301) denotes a net- 
work connection apparatus having the display screen 
300. 

[0206] For instance, in the network connection appa- 
ratus connected as shown in Figure 40, when first only 
a scanner 1 000 is connected to a network 1 002, nothing 
is displayed on the display device of the scanner, which 
cannot provide a service alone. When the printer 1001 
is connected to the network 1002, as explained In the 
previous embodiment, the agent communication is car- 
ried out. As a result, the menu GUI shown in Figure 35 
is formed. Every time a new network connection appa- 
ratus Is connected to the network 1002, as listed on the 
display screen 300, various functions of the apparatus- 
es are added. 

[0207] In the case of the configuration sriown in Figure 
10, when the printer 1001 is connected additionally, the 
function of "printing" is listed up on the display screen 
300 of the network connection apparatus 301 (that Is, 
the scanner 1000). When a user selects Ihe "printing" 
function based on the display screen 300, the Image 
captured by the scanner 1000 is printed by the printer 
1001. 

[0208] As shown in Figure 41, when a modem 1103 
is connected newly to the network configuration of Fig- 
ure 40, the image captured by the scanner 1 1 01 can be 
FAX sent to tho outsido through a telephone line by us- 
ing the modem 1103. In such a state, as shown in Figure 
35, "FAX sending" is displayed in the display screen 
300. 

[0209] As mentioned above, in this embodiment, by 
sending various kinds of agent data via the network 
1002, it is possible to carry out the addition, etc. of new 
functions to a household electrical appliance etc. easily 
without a server. Furthermore, a GUI is displayed to al- 
low a user to select, thus enabling the service, etc. to 
the user to be improved. 

[0210] Note here that the display device includes not 
only an image, sound, but also an alert or light-emitting 
lamp, feeling by touch, etc. capable of displaying the in- 
formation to the senses. Furthermore, the operation de- 
vice includes no; only a button or a touch panel but also 
an alternative means such as a sound recognition 
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means, a visual line recognition means, etc. so that a 
person who cannot operate the apparatus with the limbs 
can input. 

[0211] In the present invention, a printer is used for 

s printing, but printing is not necessarily carried out by a 
printer, and any other devices capable of priming image 
data into a paper may be used. Printing work may be 
carried out by, for example, a plotter or a robot. 
[0212] Note here that in this embodiment, a scanner 

w is used as an inputting device, but the inputting is not 
necessarily carried out by a scanner, and any other de- 
vice capable of capturing image data may be used. For 
example, a film scanner, a digital camera, a capture 
camera, etc. may be used. 

'5 [0213] Moreover, in the present invention, as a FAX 
sending means, a modem was used, but kinds of send- 
ing means are not particularly limited and any other da- 
vices capable of sending data to Ihe outside via a tele- 
phone line such as a portable phone, a stationary 

20 phone, a FAX etc.. may be- used. 

[Eighth Embodiment] 

[0214] A network connection apparatus according to 
25 the eighth embodiment of the present invention inciudes 
an address resolving means for distributing a unique ad- 
dress for each kind apparatus on the network by using 
a method for allocating ID as an apparatus ID of the ap- 
paratus of its own sequentially from smaller ID number 
30 from the pooled ID numbers, thereby enabling all the 
apparatuses connected to the network to be distin- 
guished from each other. 

[0215] Furthermore, with the broadcasting means, a 
unique address of each apparatus or unique service in- 

35 formation, etc. is notified to the entire network at a con- 
stant time so that all the apparatuses connected to the 
network can recognize it. The contents of services and 
ability are described in an index inform ation format in, 
for example, a script, etc. Information is sent to the other 

->o apparatuses from an index information issuing moans 
that issues the index information. 
[021 G] The index information has information showing 
various kinds of contents of services, etc. expressed by 
such an expression that a human can understand. For 

■*5 example, it also is possible to form GUI displayed by a 
form such as a touch panel, in which a human also can 
operate later. With the data request means for request- 
ing the service selected by a touch panel etc. to the spe- 
cific network apparatus, the services of the other appa- 

50 ratuses connected to the network can be received. 
[0217] Figure 36 is a block diagram of a network con- 
nection apparatus according to this embodiment. Ref- 
erence numeral (400) denotes an address resolving 
means for distributing unique address for each kind of 

55 apparatus on the network by using a method for allocat- 
ing ID sequentially from smaller ID number from the 
pooied ID numbers. 

[0218] Reference numeral (401 ) denotes a broadcast 
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means for notifying all Ihe apparatuses connected to the 
network of the unique addresses of various apparatuses 
or unique service information, etc, at a constant time. 
Reference numeral (402) denotes an index information 
issuing means for issuing the index information in which 
the content of service and ability of various kinds of ap- 
paratuses are described in, for example, a script etc. 
[0219] Reference numeral (403) denotes a GU! for- 
mation means for forming GUI in a format in which a 
human can understand and which can be operated later 
as in, for example, a touch panel. Reference numeral 
(404) denotes a data request means for requesting the 
selected service to a specific network apparatus. 
[022Q] Reference numeral (405) denotes a network 
connection apparatus including the address resolving 
means (400), the broadcast means (401), the index in- 
formation issuing means (402), the GUI formation 
means (403) and the data request means (404). 
[0221] For instance, the following is an explanation of 
the network connection apparatus connected as shown 
in Figure 42, wherein when a connection apparatus 
1200 and a second connection apparatus 1201 initially 
are connected to the network 1202. and each apparatus 
ID is "1" and "2" respectively, a third connection appa- 
ratus 1203 is connected newly to the network 1202. 
[0222] The third connection apparatus 1203 does not 
have a determined apparatus ID before it is connected 
to the network 1202. However, when it is connected to 
the network: 1202, it sends by broadcasting to all the 
connection apparatuses connected to the network that 
the third connection apparatus 1203 joins to the network 
and that It obtains an address. 
[0223] Thereafter, when the agent Interpretation and 
execution device existing in each connection apparatus 
sends the apparatus ID of its own apparatus, the third 
connection apparatus 1203 searches the previous ID ta- 
ble for an empty ID and makes it to be an ID of the third 
connection apparatus 1203. • ..... 
[0224] When the third connection apparatus 1203 
sends to the entire network that the ID of its own appa- 
ratus is determined, the ID of the'third connection appa- 
ratus 1203 is established on the network. Since ali the 
processing is carried out between the individual com- 
munications, the processing is not managed by a central 
management system called a server. 
[0225] Furthermore, as shown in Figure 37, the index 
information is a script description including a human un- 
derstanding unit 501 that is a description desired by a 
human and an apparatus understanding unit 502 that is 
a machine readable description. By displaying this hu- 
man understanding unit 501 on the network connection 
apparatus 405, GUI can be provided by the function that 
can be understood by a human. With this means, the 
GUI formation means 403 can be realized, thus enabling 
the understanding of a human and the control of the con- 
nection apparatus to be combined. 
[0226] Furthermore, for instance, as shown in Figure 
43, the data request means 404 notifies the printer 1 301 



of the input function and the output function from the 
scanner 1300 via the network 1302. Next, the printer 
1 301 notifies the scanner of the input junction and out- 
put function via the network 1 302. At that time, ihe agent 

a understands the fact that the output function of the scan- 
ner 1300 matches to the input function of the printer 
1301 an an autonomous and dispersion basis and that 
service can be realized by each kind of the apparatuses. 
In this system , the scanner 1 300 selects the printer 1 301 

10 as an output device to make a request of data. 

[0227] As mentioned above, in this embodiment, by 
sending various kinds of agent data via the network 
1202, an addition etc, of a new service to household 
electrical appliances can be carried out easily without a 

ts server. Furthermore, by displaying GUI to a user for se- 
lecting, which may lead to an improvement of the service 
to a user. 

[0228] The display device includes not only an image, 
sound, but also an alert or light-emitting lamp, feeling 

20 by touch, etc. capable of displaying the information to 
the senses. Furthermore, an operation device includes 
not only a button or a touch panel but also an alternative 
means such as a sound recognition, a visual line recog- 
nition, etc. so that a person who cannot operate the ap- 

25 paratus with ihe limbs can input. 

[0229] In the present invention, a printer is used for 
printing, but printing is not necessarily carried out by a 
printer, and any other devices capable of printing image 
data into a paper may be used. Printing work may be 

30 carried out by, for example, a plotter or a robot, ■ 

[0230] In this embodiment, a scanner Is Used as an 
inputting device, but inputting is not necessarily carried 
out by a scanner, and any other device capable of cap- 
turing image data may be used. For example, a film 

35 scanner, a digital camera, a capture camera, etc may 
be used. - 

[Ninth Embodiment] 

-fo [0231] A netv/ork connection apparatus according to 
a ninth embodiment of the present invention is charac- 
terized in that an index information description in which 
the service content on the network is described includes 
a description content unit for expressing the entire ap- 

45 paratus, a human understanding unit in which a human 
can understand the service content and a device under- 
standing unit in which the service that can be under- 
stood by the network connection apparatuses such as 
a computer is described; 

so [0232] Thus, the unit that a human can understand 
can be used for ihe GUI for displaying to the human. 
The device understanding unit can uniquely link be- 
tween a language that a human can understand and a 
language that a device can understand, and thus a new 

ss function can be added without a previous API. 

[0233] Figure 37 is a view to illustrate an index infor- 
mation description used in the network connection ap- 
paratus according to this embodiment. Reference nu- 
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meral (500) denotes a description content unit for ex- 
pressing an entire portion in the index information de- 
scription in which the content of the service on the net- 
work ie described in the connection apparatuses con- 
nected to the network. Reference numeral (501) de- 
notes a human understanding unit for a human to un- 
derstand the content of the service. Reference numeral 
(502) denotes a device understanding unit in which the 
service input/output description that the network con- 
nection apparatus such as a computer etc, can under- 
stand. 

[0234] For instance, as shown in Figure 37, when the 
description content unit 500 shows "service", the human 
understanding unit 501 shows "printing", the device un- 
derstanding unit 502 shows "input (image), output (doc- 
ument)", the content of the service is understood as a 
term "printing" for a human while the service is deter- 
mined by a specification of the input/output relationship. 
[0235] Conventionally, when API of the content of 
service is specified it had to be determined previously 
as to the method of printing what the printing service is 
and to whom the printing service is carried out, On the 
other hand, in the device of this embodiment, the meth- 
od of "printing" is not notified and processing is carried 
out only by a simple input/output relationship. Further- 
more, by linking between the description (input/output 
relationship) understandable for the apparatuses and 
the language understandable for a human, the method 
can be displayed to a human in such a language that 
can be understood by a human. 
|Q236] Thus, it is sufficient that the network connec- 
tion apparatus is conscious of only the input/output re- 
lationship when a new service appears and it Is not nec- 
essary to recognize the method, That is, with respect to 
a new service, even ir the previous API is not formed 
previously, the. additional function can be realized. 
[0237] Furthermore, by connecting a plurality of these 
services, a complicated new service can be provided. 
For example, as shown in Figure 44, "input (document), 
output (bitmap)" is given lo the description with respect 
to a scanner 1400; "input (bitmap), output (run-length 
encoding)" is given to the description with respect to an 
image converter 1 401 ; and "input (run-iength encoding), 
output {telephone line)" is given to the description with 
respect to the modem 1402, and by connecting these 
three services to each other, it is possible to realize a 
processing of format converting of an image (bitmap) 
captured by a network 1403 and of sending by FAX. 
Since these functions are run and managed by each net- 
work connection apparatus on an autonomous and dis- 
persion basis, and thus such a collective management 
like a server is not needed, 

[0238] As mentioned above, in this embodiment, in an 
index information description, by maintaining the human 
understanding unit 501 and the device understanding 
unit 502 with linked with each other, it is possible to pro- 
vide a new service by each network connection appa- 
ratus without defining a new API. 



Industrial Applicability 

[0239] As mentioned above, according to the present 
invention, it is possible to provide a network connection 
s apparatus capable of connecting to the other network 
connection apparatuses easily without the need for a 
server and . excellent in the expandability. Furthermore, 
by using this network connection apparatus, a network 
system excellent in expandability can be provided, 

to 

Claims 

1. A network connection apparatus connected to the 
is other network connection apparatus via a radio or 

a cable communication line to configure a network, 
comprising: 

an interface unit for sending and receiving data 

20 via the communication line; 

an apparatus information storing unit for storing 
information of its own apparatus; and 
an apparatus information interpretation unit for 
interpreting information of the other network 

25 connection apparatus received by the interface 

unit; wherein 

the network connection apparatus, when il is 
connected to the network, notifies the other net- 
work connection apparatus connected to the 
30 network of the information of its own apparatus 

stored in the apparatus information storing unit, 
via the interface unit. 

2. The network connection apparatus according to 
35 claim 1 , wherein the information of its own appara- 
tus comprises an apparatus identifier to be used by 
the apparatus itself, and the apparatus information 
interpretation unit has an identifier interpretation 
unit for interpreting the apparatus identifier notified 

to from the other network connection apparatuses. 

3. The network connection apparatus according to 
claim 2, wherein the network connection apparatus, 
when it is connected to the network, arbitrarily se- 

45 tects an apparatus identifier to be used by the ap- 
paratus of its own and sends it via the interface unit, 
and when the apparatus information interpretation 
unit judges that the apparatus identifier is not used 
by any other network connection apparatuses in the 

50 network, the apparatus identifier is determined to 
be an apparatus identifier for its own apparatus. 

4. The network connection apparatus according to 
claim 1 , wherein the information of its own appara- 

55 tus comprises a function information of its own ap- 
paratus, and the apparatus information interpreta- 
tion unit comprises a function interpretation unit for 
interpreting the function information of the other net- 
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work connection apparatuses sent Irom the other 
network connection apparatuses. 

5. The network connection apparatus according to 
c!aim 4, further comprising an Information providing 
unit for providing information, wherein information 
of service that the function interpretalion unit judges 
to be providable based on the result of the interpre- 
tation of the function information from the other net- 
work connection apparatuses is provided on the in- 
formation providing unit. 

6. The network connection apparatus according to 
claim 4, whorein the function information is defined 
by the input/output relationship of the network con- 
nection apparatus of its own and the network. 

7. The network connection apparatus according to 
claim 6, further comprising a service definition stor- 
ing unit for storing the service definition information 
defining the service by the input/output relailonship, 
wherein the function interpretation unit determines 
whether the combination of the input/output rela- 
tionship of the function information of its own appa- 
ratus and the input/output relationship of the other 
network connection apparatuses matches to the in- 
put/output relationship of the service definition in- 
formation, thereby determining whetherthe service 
can be provided. 

8. The network connection apparatus according So 
claim 1, wherein the interface unit, the apparatus 
information unit and the apparatus information in- 
terpretation unit are hardware mounted on one 
semiconductor chip. 

9. A network system comprising a plurality of network 
connection apparatuses that are connected at any 
time via a radio or a cable communication line, 
whorein 

each notwork connection apparatus compris- 
es an interface unit for sending and receiving data 
via the communication line, an apparatus informa- 
tion storing unit forsloring the information of its own 
apparatus and an apparatus information interpreta- 
tion unit for interpreting iniormation of the other net- 
work connection apparatus received by the inter- 
face unit; 

when one network connection apparatus is 
connected to the network system, the interface unit 
of the network connection apparatus notifies the 
other network connection apparatus previously 
connected to the network system of the information 
of its own apparatus stored in the apparatus infor- 
mation storing unit: and 

in the other network connection apparatus, 
the apparatus information interpretation unit inter- 
prets the notified information and recognizes that 



the one network connection apparatus is connected 
newly to the network system. 

10. The network system according to ctaim 9 wherein 
s the information of its own apparatus notified by the 
one network connection apparatus comprises an 
apparatus identifier to be used by the apparatus, 
wherein in the other network connection apparatus, 
tho apparatus information interpretation unit inter- 
10 prets the apparatus identifier sent from the one net- 
work connection apparatus, and thereby tho appa- 
ratus identifier cf the one notwork connection appa- 
ratus is rocognizod. 

>s 11. The network system according to claim 10, wherein 
in the one network connection apparatus, the inter- 
face unit arbitrarily selects an apparatus identifier 
to be used by the apparatus of its own and sends 
the identifier, 

20 the other network connection apparatus, in 

the case where it uses the apparatus identifier, no- 
tifies the one network connection apparatus that the 
apparatus identifier is used, and 

When the one network connection apparatus 

25 does not receive the notification by any of the other 
network connection apparatus, the apparatus iden- 
tifier is determined to be the apparatus identifier to 
be used by the apparatus of its own. 

30 12. The network system according to claim 9. wherein 
the information of its own apparatus notified by the 
one network apparatus comprises the function in- 
formation of its own apparatus, and in the other net- 
work connection apparatus, the apparatus informa- 

35 tion interpretation unit interprets the apparatus 
identifier sent from the one network connection ap- 
paratus, and thereby the apparatus identifier of the 
one network connection apparatus is recognized. 

<*o 13. The network system according to claim 12, wherein 
at least one of the network connection apparatuses 
comprises an information providing unit for provid- 
ing information, and information of service which 
the function interpretation unit judges to be provid- 

45 able based on the result of the interpretation of the 
function information from the other network connec- 
tion apparatus is provided on the information pro- 
viding unit. 

50 14. The network system according to claim 13, wherein 
the network connection apparatus having the infor- 
mation providing unit comprises a user interface 
unit storing a unified format of a user interface and 
provides the content of the information notified by 

55 the other network connection apparatus in accord- 
ance with the unified format. 

15. The network system according tc claim 12. wherein 
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the function information is defined by the input/out- 
put relationship of the network connection appara- 
tus and the network system. 

16, The network system according to claim 12. wherein s 
at least one of the network connection apparatuses 
comprises a service definition storing unit for storing 
the service definition information defining the serv- 
ice by the input/output relationship, wherein the 
function interpretation unit determines whether the 10 
combination of tho input/output relationship of the 
function information of its own apparatus and tho 
input/output relationship of the other network con- 
nection apparatuses matches to the input/output re- 
lationship of the service definition information, ts 
thereby determining whether She service can be 
provided. 

17, The network system according to ciaim 9, wherein 

at least one of She network connection apparatuses 20 
comprises an outside interface unit for exchanging 
data with an outside network, and network connec- 
tion apparatus mediates the service provided by the 
outside network to the other connection apparatus. 

; : 25 

18, The network system according to claim 9, wherein 
at least one of the network connection apparatuses 
comprises the outside interface unit for exchanging 
data With an outside network, and the network con- 
nection apparatus searches necessary service in 30 
the outside' network. 
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<sdl> 

(item class- print") 
< input Content— Type=" image/bmp" > 
(param att="width" vai-'64G"/) 
(param att=" height" val-" 4-80*7} 
< /input) 
(/item) 
</sdi) 



Function Definition Description of Printer 



FIG. 3 




<sdl) 

(item ctass="scan") 
< output Conte nt-Typ e=" image /bmp " > 
(param att=" width" val="540"/) 
(param att=" height" vai="480'7> 
(/output) 
(/item) 
</sdl> 



i Function 
Output Contents 



Function Definition Description of Scanner 



FIG, 4 
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<srdl> 



(service caption="copy") 
(item class="scan") 
( o utput C ontent-Typ e="im a ge/ $f or m " ] 
(param att=" width" val=$width/> 



Output Contents 



< param att^" height" val= : $ height/) f 
( /output > J 
</item> 

(item c!ass="print"> 
(input Content-Type="image"/$form) I 
(pararn att=" width" val=$ width/) V Input Contents 
(param att=" height" val=$ height/) [ 
(/input) J 
(/item) 
(/service) 



</srdl> 



Service-Related Description of "copy" 



FIG. 5 
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FIG. 7 
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<sdl> 

(item class="store") > Function 

. (input Content-Type=" image/ video/*"/ >) "V Input Contents 
(/item) 
</sdl> 



Function Definition Description of Hard Disk 



FIG, 9 



(srdl> 

(service caption="store in disk.") 
(item class="scan"> 

< output Content-Type= ,, image/$form") 

(param att- 'width" val=$ width/) 
(param att="height" va!=$height/> 

< /output) 
(/item) 

(item class="store" ) 

(input Content-Type- 4 1 mage/$form7> ~\ Input Contents 
</item) 
(/service) 
</srdl> 

Service-Related Description of "storing" Service 



^ Output Contents 



FIG, 10 
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Function 



(input Content-Type-"*") . A 

(param att="protocol" va3="SMTP"/> > Input Contents 
(/Input) ■ J 
</item> 



(item class="send") 
(input Content-Type="tex-t r ') ^ 

<param att=" protocol" vaI="SMTP"/>f Input Contents 
(/input) J 
(/item) . 
(/service) 
</srdl> 



Service-Related Description of "today's recipe" 



(/sdi) ■ 



Function Definition Description of Gateway 



FIG. 14 




FIG. 15 
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<sd!> 

{item class=* media" ui=" recipe.u i ml " ) 

< output Content-Type="text/html V) 
{/item) 
</sd!> 



Function Definition Description of Reoipe Server 

FIG. 17 



<uim!) 
(select) 

' (item onpick=" 1 52.1 58.0.1/itoy ori.html" > 
lemon-flavored itoyori</item> 
{/se!ect> 
</uiml> 



Function Definition Description of User 
Interface of Recipe Server 



FIG. 18 
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<?xm! version^' 1.0" encoding="Shift JIS" ?> 

(IDOCTYPE recipe system="reoipe.dtd"> 

(print image uri="http://www.m enu.pana.co.jp "/} 

(HTML) 
(HEAD) 

(TITLE)lem on-flavored itoyori < /TITLE) 

(STYLE TYPE ="text/css"/) 
(/HEAD) 
(BODY) 

(A href="itoyori/2nd step.xm!">put corbicula into bowl 

...,(/A> 

(/BODY) 

(/HTML) 



Description of Recipe Contents 



FIG. IS 
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(srdl> 

(service caption="recipe printing") 
< item class="print") 

(input Gontent-Type="irnage/bmp , 7> Input Contents 
</item> 
(/sevice) 
</srdl> 

Service-Related Description of "recipe printing" 



FIGL 21 
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Itoyori 


3 small ones (about 450 g) 


Garble u la 


2 cups (about 400 g) 


Spinach 


200 g 


A 


1/2 cups of white wine 

1 cone pepper, 

1 fragment of sliced garlic 


B 


solt" pepper* butter, 
in modest amounts. 


Squeezed 
ternon juice 


4 large spoons 



Lemon-flavored Itoyori 

, -Choose pink-colored fresh Itoyori. 
•Smother with squeezed lemon juice, and the cuisine becomes more delicious! 



Ingredient ■ 
(for 3 persons) 




147kcal (for one person) 



3 How to cook: 

1. Put corbicula in a bowl, sprinkle A thereto and heat for 5 minutes at ' 

600W with lidded. 

2. Take out body and juice of corbicula. 

3. Cut spinach in 3-4 cm and warp them and heat for 2 minutes 30 seconds 

at 600W. Keep it in a bow), ' 

4. Pre-treat Itoyori to cut into three slices and put them on the above 3. 
Add B into this, sprinkle lemon juice and lid, followed by heating for 

5 minutes 20 seconds at 60OW. Sprinkle the above 2. 



Shopping list for lemon-flavored Itoyori 

3 small ones 



□Itoyori 
□Corbicula 
□Spinach 
□White wine 
□Cone pepper 
□Garlic 
□ Lemon 



400g 



Copyright <G>1998 MATSUSHITA ELECTRIC INDUSTRIAL COXTD 



FIG. 23 
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FIG. 24 
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<sdl) 

(item class- 1 send") 

(input Content— Type="* w ) "\ 

(param att=" protocol" val-'SMTP"/) ^Input Contents 

(/input) 
(/item) 

(/item class-'send" ut- ' gate way.u i ml " > 
(input Content— Type="image/mh") 

(param att=" protocol" val="G3 "/) 
(/input) 
(/item) 
</sdl> 



> Function 



j» Input Contents 



Function Definition Description of Gateway 



FIG. 26 



<srd!) 

(service caption="fax"> 

(item class-' scan") . \ 

(input Content~Type="image/bmp"/) V Input Contents 
(/item) J 
(item class-'send") 

(param att=" protocol" val="G3") 
(/item) 
(/service) 
(/srdl) 



Function Definition Description of "fax" 



FIG. 27 
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<sd!> 

(item class=" media" ui="dvd.uiml"> V Function 

(output Content-Type='Vi deo/mpeg") \ 
<param att="width" va!="6407> I ^ 

(param att=" height" vaI="480V . r° utput Contents 
(/output) J 
</item> 
</sdl> 



Service Definition Description of DVD player 



FIGi. 30 . 



<uiml> 

(icon img=" 192.1 68.3.2/aVd.icon"> 

DVD 
</icon> 
(select) 

(item onpick=" 1 92.168. 3.2/pretty-woman.mpg"> 

pretty womon</item> 
(item onpick=" 1 92.168.3.2/die-hard.mpg") 
die hard (/item) 
(/select) 
(/uimi) 

User Interface Definition De^Gription of DVD player 



FIG. 31 
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Network Connection Apparatus B 
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